Catalysis of carcinogen-detoxification by DNA: comparison of enantiomeric diol epoxides.
The interactions of the (+)- and (-)-enantiomers of 7r,8t-dihydroxy-9t,10t-oxy-7,8,9,10-tetrahydrobenzo[a]pyrene (BPDE-I) with purified DNA have been studied in vitro. These compounds are formed by cellular metabolism of the potent environmental carcinogen benzo[a]pyrene, and the (+)-enantiomer is thought to be the ultimate carcinogenic metabolite. Non-covalent, intercalative binding was measured spectrophotometrically, hydrolysis was measured spectrofluorometrically and covalent binding was detected by liquid scintillation counting. No significant differences were found in the association constants for intercalative binding or in the ability of DNA to catalyse the hydrolysis of the two enantiomers. Covalent DNA binding was 4.5-fold higher for the (+)-enantiomer. When DNA was pretreated with a molar equivalent of the (-)-enantiomer, its subsequent ability to enhance the rate of BPDE-I hydrolysis and to bind covalently to (+)-BPDE-I was unimpaired. This suggests that the participation of the DNA in the hydrolysis reaction does not alter the DNA and therefore that the rate-enhancement is true catalysis.